89/14/2006 16:24 612-455-3801 



KSMLi P.C. 



PAGE 



® 



Europfifadies Patentamt 
European Patent Office 
Offle© europeon das brevets 



® Publicatton ntxmber: 



0 317 490 

A2 



EUROPEAN PATENT APPLICATION 



Application number: 88630188.5 
Date of filing: 08*11,88 



mtci<: A 81 N 1/05 

A 61 M 25/00, A 61 M 25/02 



<§) Priority: 13.11 .87 US 120690 

@ Datoofpubttcatteicfapplfcatfon: 
24.05^9 ButtetJn 60/21 

© Designated Compacting States: 

AT BE CH DE EB FR OB Gfl IT U Ul HL 3E 



@ Applicant: FOOARTY, Thomas J. 
770 Wofeh Road SufteZOI 
Palo Alto, OA 94304 (US) 

@ mvontor: Chin, Albert K. 
3835Nel»onDrtve 
Poio Alto CaKfomla 34306 (US) 

Fogerty, Thomas J, 

770 Welch Road 

Pate Afta Ce Komia 94304 (US} 

© Representative: SchmhX Jaan-Mmfeetal 

OFFICE DENNEMEYEft $.fl.rJ. P.O. Box 1502 
M 016 Luxembourg (Ul) 



© Method and apparatus for bnplarrttng automatic faiplantable defibrillator, 

© A method and apparatus for tmplanttig an automatic 
Implantable defibrillator (66) without the need tor major surgery 
Is disclosed. Pre configured electrodes (40, 42) are straightened 
by the use of a stylet or by the surrounding catheter (44, 4$) and 
Inserted Into the [mraperteardfsJ space through catheters. The 
catheters may be removed or may bo left in place and attached 
to the pericardium or surrounding tissue to hold the electrodes 
In place. 
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Description 



METHOD AND APPARATUS FOR IMPLANTING AUTOMATIC IMPLANTABLE DEFIBRILLATOR 



Background of the Invention $ 

Field of the Invention 

This invention relates generally to electrical doff- 
bnTtatton. and relates more specifically to particular to 
types of Implantable electrodes and methods of 
Implanting them with a minima! amount of surgery. 

It is well known In the field of cardiology that 
certain types of cardiac antiythmlas known as 
ventricular tachycardia and fibrillation can be effec- is 
lively treated by the application of electrical shocks 
to the heart to deflbrfliate the flbrillatlng tissues. 
Such deflbrWatlon may be achieved by the applica- 
tion by medical personnel of electrical paddles to the 
chest of the patient or directly to the heart tissue, If 20 
the chest Is open during surgery. 

More recent Improvements have led to the 
development of Implantable defibrillators Which 
automatically monitor the heart for arrhythmia and 
Initiate defibrillation when arrhythmia occurs. Such 25 
devices typically Incorporate electrodes which am 
located either next to the heart or on an Intravascular 
catheter, or both. Because the electrodes are closer 
to the heart tissue. Implanted defibrillators require 
less electrical energy to stimulate the heart than so 
external electrodes. 

However, major surgery Is generally necessary to 
implant present defibrillator lead systems, such as a 
median sternotomy or lateral thoracotomy. These 
procedures can be very traumatic to the patient, and 3 5 
may have adverse side effects such as surgical 
complications, morbidity or mortality. Because of 
these risks, onty those persons whose condition Is 
so dire that the potential benefits outweigh the risks 
are suitable candidates for such surgery, thus 40 
excluding many patients who might otherwise 
benefit from the surgery. 

Description of the Relevant Art 

There have been various attempts to solve these 45 
problems, such as that of Hellman, US. Patent 
No. 4,291,707, and Hellman. U.S. Patent 
No. 4,270349, which respectively show an electrode 
and the method of Implanting It. Hellman teaches the 
use of rectangular paddle electrodes measuring 4 so 
cm. by 6 cm. Two such electrodes are used, 
requiring In the illustrated embodiments two Inci- 
sions, one In the abdominal wall and one In the 
Interior thoracic region. Alternatively, one paddle 
electrode may be Inserted through an incision and as 
another intravascular electrode inserted Into the 
superior vena cava. This still requires two separate 
intrusions Into the body, however. Hellman does 
briefly morrtion tho possibility of inserting both 
electrodes through a single incision; however, even 60 
fn this case, that incision must be a long median 
sternotomy or thoracotomy, such as that commonly 
performed for an open heart procedure such as a 



coronary artery bypass, rn order to allow passage of 
the paddles. 

Another attempted solution involves the use of 
bipolar electrodes, I.e. a single assembly that 
contains both electrodes, so that only that single 
assembly need be put In contact with the heart 
tissue. Such electrodes are shown In Ackerman, 
U.S. Patent No. Re. 27,589, and Alfemess, VS. 
Patent No. 4,365,642. However, ft is believed that 
better results are obtained by looatlng the elec- 
trodes on opposite sides of the heart, either side to 
side or front to back. 

Other types of electrodes, some of which may be 
used transvenousry, are shown In Williamson* VS. 
Patent No. 3,749,101, Kallok et aL U£. Patent 
No, 4,355,646. and Moore, U.S. Patent No. 4,567,800. 



Summary of the Invention 

In accordance with the illustrated preferred em- 
bodiment, the present Invention provides for pas- 
sing a first catheter through the pericardial sac and 
Into the Intrapericardlal space such that ft terminates 
In a position proximate to the heart; inserting a first 
electrode Into the intrapericardlal space by sliding It 
through said first catheter such that the distal end of 
said first electrode la extended beyond the distal 
end of said first catheter and is located proximate to 
the heart; passing a second catheter through the 
pericardia! sac and Into the intra pert cardial space 
such that it terminates In a position proximate to the 
heart; and Inserting a second electrode into the 
tntraperlcardtal space by sliding it through said 
second catheter such that the distal end of said 
second electrode }s extended beyond the distal end 
of said second catheter and Is located proximate to 
the heart. 

In the preferred embodiment, both catheters and 
electrodes are Inserted in a single Incision in the 
upper abdominal wail, resulting in less trauma to the 
patient than In procedures requiring two incisions. A 
fluorosoope may be used to view the heart and 
assist fn placing the electrodes. 

The proximate ends of the catheter are attached 
to the pericardium or the surrounding connective 
tissue so that the catheters, and thus the electrodes, 
are held In a nearly fixed position. This prevents the 
electrodes from migrating as mentioned above, and 
may be accomplished by use of a •button" which Is 
sutured to the pericardium or surrounding tissue, 
and which contains in its center a metal ring which 
may be crimped on the catheter once the correct 
position has bean attained. 

In an alternative embodiment the catheters may 
be used only to insert the electrodes and then 
removed, leaving the electrodes In place. In this 
case, it is preferable to attach the electrodes to the 
heart tissue or surrounding tissue to prevent 
migration. 

In the preferred embodiment, each electrode Is 



PAGE 13»4 » RCVD AT 9/14/2006 5:38:29 PM [Eastern Dayflght Tme] » SVR:USPT0-EFXRF-1/2 » DN1S:2738300 « CSID:612455-3801 * DURATION (mm-ss):24-06 



09/14/2006 16:24 612-455-3801 



H5ML, P.C. 



PAGE 14/94 



EP 0317 490 A2 



following discussion that eJtematlVB embodiments of 
the structures and methods Illustrated herein may 
employed without departing from the principles 
of the invention described herein. 

A defibrillator Installed by the method of the 
present invention Is shown In Figures 1 end 2. 
Figures 3 through 6 show various shapes of 
electrodes that may be ueed. The preferred embodi- 
ment of the method of installing the defibrillator Is 
detailed In Figures 7 through 15. Figures 16 through 
24 show several possible configurations of the 
mtemal structure of the electrodes. Figures 26 and 
26 show a defibrillator Installed pursuant to an 
alternative embodiment of the method of the present 
invention, and Figures 27 through 38 detail that 
alternative embodiment 

In Figure 1, the defibrillator Is shown after 
implantation, with the electrodes 40 and 42 located 
on the anterior and posterior surfaces of the heart 
respectively. The electrodes are held In place by two 
cannuiae, or catheter sections, 44 and 46, which are 
In turn held by two fastening buttons 48 and 60 which 
are sewn to the pericardium or surrounding connec- 
tive tissue. The electrode leads 52 and 54 are 
attached to the Implanted defibrillator module 56. 

The electrodes may be of various shapes, as 
shown In Figures 3 through $. In the preferred 
embodiment, the etectrode is preconflgured as a 
spiral fn order to Increase the contact area and thus 
simulate the function of a paddle electrode, tn 
Figure 3 the spiral is a conlcaJ one whloh does not tie 
In a single plane but spirals upward as it spirals 
inward. Figure 4 Is a top view of this electrode, taken 
along ine 4-4 m Figure 3. This three-dimensional coll 
gives the etectrode a spring effect between the heart 
surface and the pericardium which tends to keep the 
electrode In place. 

Alternatively, a flat spiral shape may be used for 
the electrode, in Figure 6 a flat round spiral electrode 
fs ehown. in Figure 6, an electrode having a 'square 
spiral" shape is shown. 

Figure 7 shows the first step of the preferred 
embodiment of the method of the present Invention, 
An Incision 58 Is made In the upper abdominal wall of 
the patient; the tissues between this Incision 56 and 
the pericardium of the patient are separated digitally 
by spreading of the surgeon's fingers, and another 
incision 60 is made m the pericardium. The cannulus 
48 is inserted into the pericardia! sac through these 
incisions. 

The pfeconfigured etectrode 42 Is than inserted 
into the pericardium through the cannulus 48 to the 
posterior of the heart, as shown in Figure a To 
increase the ease of Insertion of the electrode, a 
stylet 62 is inserted Into the etectrode to straighten It 
before Insertion. The distal end of tfte electrode 42 is 
extended beyond the end of the cannulus 46, as 
shown in Figure 9, and the stylet 82 is then removed, 
allowing the electrode 42 to assume its precon- 
figured shape. The resulting position Is shown in 
Figure 10. 

The other cannulus 44 and corresponding elec- 
trode 40 fs Inserted In the same manner, but on the 
opposite side {anterior) of the heart, resulting In the 
position shown In Figure 11. Electrode leads 52 and 



54 extend from the ends of the cannuiae 44 and 46 
Fastening buttons 48 and 60 are then placed on 
the cannuiae 44 and 46, as shown In Figure 12, and 
sewn to the pericarcfium or surrounding connective 
6 *ssue with sutures 66. A detailed view of a fastening 
button Isshown in Figure 13; ft contains a channel 64 
through which the cannulus passes, and a crimping 
ring 68 which to made of metal. After the fastening 
bu *?2 s 48 ^ 50 are sewn in place, the cannuiae 44 
10 And 46 are manipulated until the electrodes 40 and 
42 are located In the desired positions, and the 
crimping rings 68 are then crimped with pliers or 
some other tool euch that the cannulas 44 and 46 are 
fixed in the desired positions. As mentioned above, a 
15 ffuoroscope may also be used to view the electrodes 
for assistance In locating tham where desired. 

Next the excess portions of the cannuiae 44 and 
46 which extend beyond the heart and the fastening 
buttons 43 and 60 are removed, aa shown in Figure 
20 14. A cutting tool 70 Is used to cut the cannulas 44 
and 46 without cutting the electrode leads 52 and 54, 
Cutting tool 70 Is shown in detail In Figure 15. It 
Includes a hinged cylindrical body comprised of 
stationary piece 72 and movable piece 74, which Is 
25 hinged near the proximate end of cutting tool 70. 
Inside at the distal end Is cutting edge 76. in 
practice, movable piece 74 is opened and cutting 
tool 70 is slid over one of the cannulas until the distal 
end Is proximate to the fastening button, and the 
30 movable piece 74 Is then closed. This pine the 
cannulus In the cutting tool 70 so that it may be cut 
by cutting edge 76, which extends far enough into 
the center of cutting tod 70 to cut the cannulus but 
not the etectrode lead. Cutting tool 70 Is then rotated 
36 to score the cannulus all the way around its 
circumference. In Figure 14, cutting tool 70 Is shown 
In place on cannulus 46, next to fastening button 50, 
with electrode lead 54 extending; the excess portion 
of cannulus 44 has already bean removed, leaving 
40 electrode lead 52. The arrow shows that cutting tool 
70 Is being rotated. 

After the excess portions of cannuiae 44 and 46 
have been removed, etectrode leads 52 and 54 may 
be connected to the defibrillator module 56 and the 
45 Incision In the body closed. 

to using this method, ft Is also possible to use 
electrodes which do not Incorporate stylets. In this 
case the spiral is straightened manually and then 
inserted Into the cannula, which keeps the electrode 
a straight until ft emerge© from the dlshd end of the 
cannula, at which point ft again assumes a spiral 
shape. 

Figures 16 and 17 show a front and side view 
respectively of an alternative embodiment of the 

56 present Invention. Electrodes 40 and 42 are con- 
nected to defforlllator module 56 through electrode 
Jeads 52 and 54, The electrodes may be of the same 
shapes as In the preferred embodiment. However, 
there are no cannulas or fastening buttons In this 

60 embodiment. 

Figure 18 shows the first step of making an 
incision 58 In the upper abdominal wan and Inserting 
a forceps tool 78 therein. The forceps tool 78 has a 
clamping body 80 on which Is mounted a channel 

B5 portion 82. Within the channel portion 82 is a hollow 
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Stylet 84 with a proximal end piece 81* Stylet 84 may 
have a pointed distal end 83 as shown In Figure 21, 
or a flat end 85 which Is beveled all the way around 
as shown In Figure 22. The stylet 84 la sUdable within 
the channel portion 82, and the distal end 83 or 85 is s 
limited to extentfng no more than approximately 1 
centimeter beyond the distal end of the channel 
portion 82 by the end piece 81 

The clamping body 80 la used to grasp the 
pertcartfum and 'tenT it by lifting It away from the to 
heart surface, and the distal end of the stylet 84 Is 
then advanced through the channel portion 82 and 
used to puncture the pericardium, as shown In 
Figure 19. This "tenting" prevents the user from 
accidentally puncturing the heart Itself while the 1$ 
pericardium Is punctured, since the distance that the 
end of the styfet 84 may extend beyond the channel 
portion 82 Is Ifmlted by end piece 81 . If the end of the 
stylet 84 is the pointed end 83 of Rgure 21. me 
puncture may be made by simply advancing the 20 
Stylet 84, as shown by the arrow In Figure 81, On the 
other hand, If the stylet 84 has the beveled end 85 of 
Figure 22. It may be necessary to rotate the stylet 84 
as shown by the arrow In Figure 22. Rgure 20 shows 
an end view of the channel portion 82, with the stylet 25 
84 within, taken along line 20-20 In Figure 19. 

A guide wire 86 is then advanced through the 
stylet 84, as shown In Figure 23; fn Rgure 23 the wire 
88 has been advanced ao that Its cfistaJ end Is 
posterior to the heart. Ones the guide wire is in 30 
place, the stylet 84 is removed by retracting It, as 
shown by the arrow in Rgure 24: the wire 88 may 
then be laterally removed from the channel portion 
82 of the forceps tool 78, as shown In Figures 24 and 
25, and the forceps tool 78 Is Itself removed, leaving 35 
only the guide wire 88 in place. 

A two piece catheter is then advanced Into the 
pericardium, as shown in Figure 28. This catheter Is 
composed of an Internal catheter 88 with a tapered 
tip and en outer catheter body 90. As the internal 40 
catheter 88 Is advanced, the tapered tip opens the 
Jndslone enough to permit passage of the outer 
catheter body 90. Once the outer catheter body 90 Is 
in place, the guide wire 88 and Inner catheter 88 may 
be removed, as shown In Rgure 27. As above, here 46 
the placement shown is posterior to the heart 

Now electrode 42 may be Inserted through 
catheter 90, as shown In Rgure 28. As In the prior 
embodiment, a stylet 92 may be used to straighten 
out the preconflgured electrode 42 to permit easier so 
Insert? on. If the electrode 42 Is to be placed posterior 
to the heart by going over the shoulder as shown 
here, the stylet 92 may be somewhat flexible so that 
the electrode 42 can be pushed as far as the distal 
end of catheter 90 with the stylet 92 In place. Then, $5 
as the electrode 42 Is advanced further, it simulta- 
neously exits catheter 90 and assumes Its p recon- 
figured shape. 

Finally, the stylet 92 and catheter 90 are removed, 
leaving the electrode 42 m place, as shown In Rgure so 
29. The electrode lead 54 is connected to the 
defibrillator module 56. The other electrode 52 Is 
Inserted by the same method, but anterior to the . 
heart. (Alternatively, the electrodes may be placed 
on opposite lateral sides of the heart) The placing of 66 



the electrode 42 posterior to the heart by going over 
the shoulder of the heart helps to prevent migration. 
If more security is desired, the electrodes may be 
sutured In place, or small anchors may be added to 
the distal ends of the electrodes to anchor them. 

From the above description, It wfn be apparent 
that the Invention cfisclosed herein provides a novel 
and advantageous method for Implanting an auto- 
matic defibrillator. The foregoing discussion dis- 
closes and describes merely exemplary methods 
and embodiments of the present Invention. As will 
be understood by those famfKar with the art, the 
Invention may be embodied in other specific forms 
without departing from the spirit or essential 
characteristics thereof. For example, other shapes 
of electrodes may be used, and they may be located 
in other positions, as long as migration Is prevented. 

Accordingly, the disclosure of the present Inven- 
tion is Intended to be Illustrative, but not Ifmhfng; of 
the scope of the Invention, which is set forth In the 
following claims. 



Clelms 



1. A method for Implanting en automatic 
deflbrHator in a human and placing It proximate 
to the heart, comprising the steps of: 
passing a first catheter through the pericardia) 
sac and Into the Intraperlcardlal space such that 
It terminates In a position proximate to the 
heart; 

Inserting a first electrode into the Intraperfcar- 
dial space by sSdlng it through said first 
catheter such that the distal end of said first 
electrode Is extended beyond the distal end of 
said first catheter and Is located proximate to 
the heart; 

passing a second catheter through the pericar- 
dial sac and Into the IntraperlcardlaJ space such 
that It terminates In a position proximate to the 
heart; and 

Inserting a second electrode Into the Intraperi- 
cardlal space by siding It through said second 
catheter such that the distal end of said second 
electrode is extended beyond the distal end 0? 
said second catheter and Is located proximate 
to the heart. 

2. A method according to claim 1, further 
comprising the step of fastening the proxnuate 
ends of the first and second catheters to the 
pericardium or tiiB surrounding connective 
tissue such that the catheters and the elec- 
trodes are held In a generally fixed position. 

3. A method according to claim 2, wherein the 
step of fastening the proximate ends of the first 
and second catheters to the pericardium or the 
surrounding connective tissue further com- 
prises the steps of; 

sliding over safd first and second catheters first 
and second fastening buttons each having a 
central opening in which Is disposed a crimping 
ring targe enough to fit over the respective 
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preccnflgured such that the distal end assumes a 
specified configuration, such as a spiral, upon 
exiting from the distal end of the respective catheter, 
allowing a cylindrical electrode to approximate the 
function of a paddle^type electrode. However, other $ 
shapes might also be used. The conductive portion 
of the electrode may be a spiral of metal foil or wire 
on a non-conductive, generally cytlndrfcal stem, or a 
Wire element contained In the stem and exposed In 
short cylindrical sections or In a channel along one 10 
side of the stem. Applicants have a co-pending 
application entitled implantable Defibrination Elec- 
trode on electrodes that may be used with this 
Invention. 

The features and advantages described In the t$ 
specification are not ell Inclusive, and particularly, 
many additional features and advantages will be 
apparent to one of ordinary sKfO in the art In view of 
the drawings, specification and claims hereof. 
Moreover, It should be noted that the language used a? 
In the specification has been principally selected for 
readability and instructional purposes, and may not 
have bean selected to delineate or circumscribe the 
Inventive subject matter, resort to the claims being 
necessary to determine such Inventive subject £5 
matter. 



Brief Description of the Drawings 



Figure 1 is a sectional view of a body showing 
a defibrillator implanted according to the 
preferred embodiment of the present invention. 

Figure 2 is a cross-sectional side view of the 35 
body of Figure 1 taken along the line 2-2 In 
Figure 1. 

Figure 3 Is a side View of an elect node 
showing one possible configuration that may be 
used with the present invention. 4o 

Figure 4 is a top view of the electrode of 
Figure 3 taken along the tine *4 of Figure 3. 

Hgure 5 Is an etevationaJ view of an electrode 
showing another configuration that may be 
used with the present invention. 46 

Figure B Is a top view of an electrode showing 
another configuration that may be used with the 
present Invention. 

Figure 7 shows the first step of the preferred 
embodiment of making an Incision Into the 60 
upper abdominal wall and Inserting a first 
catheter Into the intraperjcarcDaJ space. 

Figure 8 shows the subsequent step of 
Inserting a preconfigured first electrode into the 
first catheter, with a stylet Inside the electrode. 55 

Figure 9 shows the first electrode after 
Insertion through the first catheter. 

Figure 10 shows the subsequent step of 
removing the stylet. 

Figure 1 1 shows both electrodes and cathe- 60 
ters after Insertion. 

Figure 12 shows the proximal ends of both 
catheters and electrodes after attachment and 
crimping of the fastening buttons. 

Figure 13 is a perspective view of a fastening $$ 
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button. 

Figure 14 shows the proximal end of one 
electrode after removal of the excess portion of 
the catheter, and the excess portion of the 
other catheter being removed by the cuttinq 
tool. 

Figure 15 is a perspective view of the cutting 
tool. 

Figure 16 Is a sectional view of a body 
showing a defibrillator Implanted according to 
an aHemative embodiment of the present 
Invention. 

Figure 17 is a cross-sectional side view of the 
body of Figure 2S taken along the tins in 
Figure 25. 

Figure 18 shows the ffrst step of the 
alternative embodiment of making an incision In 
the upper abdominal wall and Inserting a tool 
therein. 

Figure 19 te a side view of the body after 
Insertion of the tool Into the pericardial sac, 

Figure 20 is a view of the channel portion of 
the tool taken along line 29-29 in Figure 28. 

Figure 21 le a side view of the tool and shows 
the prior step of Inserting the pointed end of the 
tool Into the pericardial sac. 

Figure 22 Is a side view of a different 
embodiment of the tool with a different cutting 
end thereon. 

Figure 23 shows the next step of the 
alternative embodiment wherein a guide wire Is 
inserted through the center section of the tool. 

Figure 24 shows the next steps of me 
alternative embodiment wherein the center 
section of the tool is removed and the guide 
wire Is removed from the channel portion of the 
tool. 

Figure 25 shows an end view of the step of 
removing the guide wfre from the channel 
portion of the tool. 

Figure 28 shows the next ©top of the 
alternative embodiment wherein a catheter 
having a dilating member is Inserted over the 
guide wire and into the pericardia) sac. 

Figure 27 shows the next step of the 
alternative embodiment wherein the dilating 
member is removed from the catheter. 

Figure 28 shows the next step of the 
alternative embodiment wherein a preoon- 
flgurad electrode which Is straightened by a 
stylet is Inserted through the catheter such that 
the dlBtaJ end is positioned on the posterior 
surface of the heart. 

Figure 29 shows the next step of the 
alternative embodiment wherein the catheter 
and the stylet are withdrawn, leaving the 
electrode In place. 



Detailed Description of the Preferred Embodiment 

Figures 1 through 29 of the drawings depict 
various preferred embodiments of the present 
Invention for purposes of illustration only. One 
sWlted In the art will readily recognize from the 
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catheter; 

attaching said buttons to the pericardium or the 
surrounding connective tissue; and 
crimping each of said crimping rings enough to 
firmly grasp the catheter located within It 5 
without severing the electrode located within 
the catheter. 

4. A method according to claim 1 wherein the 
first electrode is a preconflgured hollow elec- 
trode, and further comprising the step of 10 
inserting a stylet Into ths hollow portion of said 

first electrode prior to Insertion Into the intra- 
pericardlal space to straighten eaJd first elec- 
trode during Insertion. 

5. A method according to claim 1 wherein the 1$ 
second electrode Is a preconffgured hollow 
electrode, and further comprising the step of 
Inserting a stylet Into the hollow portion of sad 
second electrode prior to Insertion Into the 
intraperloardleJ space to straighten said second so 
electrode during Insertion. 

6. An apparatus for positioning an electrode 
in an Implantable defibrillator, comprising: 

a catheter; and 

a fastening button having a central opening In 2$ 
which la disposed a crimping ring large enough 
to fit over the catheter such that the catheter Is 
held In fixed relation to the button when the ring 
is crimped, 

7. An electrode apparatus for use with an 30 
Implantable defibrillator, comprising: 

a catheter; 

a fastening button having a central opening in 
which Is disposed a crimping ring large enough 
to frt over the catheter such that the catheter is 35 
held fn fixed relation to the burton when the ring 
is crimped; and 

an electrode having a lead which extends 
through the catheter such that the conductive 
portion of the electrode extends beyond the 40 
distal end of the catheter. 

8. An electrode apparatus according to 
claim 7 further comprising mesne to fasten said 
fastening button to the pericardium or sur- 
rounding tissue to hold the fastening button 46 
and the catheter held in fixed relation thereto In 
place. 

9. A tool for cutting a catheter without 
severing an electrode contained within the 
catheter, comprising: & 
a first member having a concave aide of an 
interior diameter such that It receives the 
catheter within said concave side; 

a second member receivable over the catheter, 
having a blade element which Is extendable into 66 
the concave side of the first member; 
stop means to limit movement of said first and 
second members toward one another such that 
said blade may reach the interior diameter of 
the catheter but not reach the outside diameter $0 
of the electrode; and 

hinge means for withholding said second 
member from contact with the catheter until 
after the concave side of the first member has 
been positioned on the catheter. 55 



10. A method for Implanting an automatic 
defibrillator In a human and placing it proximate 
to the heart, comprising the steps of: 
Inserting a guide wfre through the pericardial 
sac end Into the intraperlcardfal space such that 
it terminates in a position proximate to the 
heart; preconfiguring a hollow catheter to fit 
overtha guide wire; 

inserting said catheter Into the Intraperlcardlal 
space by sliding It over the guide wire such that 
It terminates fn a position proximate to the 
heart; 

removing the guide wire from the catheter; 
inserting an electrode Into the intraperlcardlal 
space by sliding it through the catheter such 
that the distal end of said electrode Is located 
proximate to the heart; 

removing the catheter from the tntrapericardlal 
space whle leaving said electrode In place. 
11 A method according to cteim 10 wherein 
tile location of the electrode is posterior to the 
heart. 

12. A method according to claim 10 wherein 
the location of the electrode Is approximately 
midway between the anterior and posterior of 
the heart. 

13. A method according to claim 11 wherein 
the electrode Is a first electrode and further 
comprising the step of Inserting a second 
electrode Into the extrapertcardtal space proxi- 
mate to the pericardium and anterior to the 
heart. 

14. A method according to claim 12 wherein 
the electrode is a first electrode and further 
comprising the step of inserting a second 
electrode into the extraperfcardlaj space proxJ- 
mate to tha pericardium and located approxi- 
mately midway between the anterior and poste- 
rior of the heart on the opposite side of the 
heart from the first electrode. 

15. A method according to claim 11 wherefn 
the electrode is a first electrode and further 
comprising the step of inserting a second 
electrode Into the Intraperteardial space proxi- 
mate and anterior to the heart* 

16. A method according to claim 12 wherein 
the electrode Is a first electrode and further 
comprising the step of Inserting a second 
electrode Into the Irttraperlcardia! space proxi- 
mate to the hsart and located approximately 
midway between the anterior and posterior of 
thB heart on the opposite side of the heart from 
tha first electrode. 

17. A method according to claim 10 wherein 
said electrode consists of a flexfcle, Insulated 
guide terminattng in a flexible distal portion 
which Includes a conductive element and Is of a 
predetermined configuration such that upon 
the exit of said distal portion from the catheter it 
assumes said predetermined configuration. 

18. A method according to claim 10 wherein 
said electrode consists of a flexible insulated 
guide terminating In a flexible distal portion 
open on one side forming a channel which 
exposes a conductive element. 
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19. A method according to claim 18 wherein 
saW electrode is of a predetermined configura- 
tion such that upon the exit of said distal portion 
from the catheter ft assumas said predeter- 
mined configuration. 

20. A forceps tool for 'inserting cylindrical 
elements into a body, comprising: 
a forceps having mounted on it a cylindrical 
section of which one side is open, terming a 
channel; 

a hoBow etyfet which flts within said cylindrical 
section, having at its distal and a means tor 
making an Incision of circular shape. 
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21. A forceps tool according to clafm 20 
wherein the cylindrical section is positioned to 
direct the stylet Into engagement with human 
tissue which is grabbed and held by the 

s forceps, 

22. A forceps too* according to claim SO 
wherein- the stylet Is slldably received within the 
cylindrical section, 

23. A forceps tool according to claim 21 
f 0 wherein the stylet Is sfldably received within the 

cylindrical section. 
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